Recent studies show that the region of DNA brought into close proximity to the fetal y-globin genes in deletional forms of hereditary persistence of fetal hemoglobin (HPFH) is selectively hypomethyiated (and presumably active) in normal erythroid tissue. This region is normally located approximately 100 kilobases (kb) 3' to the fetal genes. The continued expression of fetal hemoglobin in adult life in these forms of HPFH has been ascribed to the effect of this erythroid-specific region in altering local chromosomal structure and allowing transcription. Because transcriptional activity is often associated with hypomethylation, we have examined the methylation status of the y-globin genes and the truncated vp" gene on the HPFH chromosome to determine whether juxtaposition of this erythroid-specific region results in a generalized hypomethylation of the globin gene region upstream of the deletion breakpoint. Genomic DNA purified from nucleated red blood cells (nRBC) from a patient with HPFH-2/p° thalassemia was digested with Msp I or Hpa II, and the methylation pattern determined on the HPFH chromosome by using secondary cleavage with restriction enzymes which span the deletion breakpoint. These studies show that in nRBC the HPFH-2 chromosome is hypomethyiated in the 3'-juxtaposed region (3'JR) and in the region of the vglobin genes. In contrast, Msp I sites near the truncated yp-globin gene remain methylated, suggesting that only a subset of CpG sites upstream from the 3'JR become hypomethyiated in HPFH-2. This subset of sites corresponds to those which are normally hypomethyiated when fetal genes are active. The continued high level of fetal globin expression is, therefore, not associated with a generalized hypomethylation upstream from the deletion junction.
INTRODUCTION
The switch from fetal to adult hemoglobin expression begins in the midtrimester of gestation (1) . There has been interest in the molecular basis of this switch in part because continued expression of Hb F into adult life has been reported to ameliorate the clinical severity of sickle cell disease and p thalassemia (2, 3) . A better understanding of the regulation of this switch, which occurs during normal development, may help in designing future strategies for the treatment of human hemoglobinopathies.
Deletional and non-deletional forms of hereditary persistence of fetal hemoglobin (HPFH) have been described (4, 5) and are characterized by continued expression of high levels of fetal hemoglobin into adult life. Two deletional forms of HPFH, HPFH-1 and HPFH-2, are associated in Blacks with large deletions of approximately 100 kilobases (kb) that remove the adult globin genes, 8 and p, and result in expression of G y and \ chain synthesis (6) (7) (8) .
These deletions are virtually the same size, but begin at slightly different sites 3' to the 
MATERIALS AND METHODS:
Patient and DNA preparation
The Black propositus with HPFH-2/p 0 thalassemia was evaluated at one year of age. the peripheral blood were nRBC. These cells were purified as described below.
In addition to obtaining DNA from the nRBC of the propositus, DNA was also obtained from the following sources: 1) purified nRBC from the peripheral blood of four splenectomized adolescents with Cooley's anemia and at least one B+'thalassemia gene, 2) purified nRBC from the peripheral blood of a splenectomized adolescent with autoimmune anemia, and 3) white cells from peripheral blood of normal controls.
Nucleated RBC were purified from 10-30 ml of heparinized perpheral blood as follows: The blood was centrifuged at 100 x g for 20 minutes, and the platelet-rich plasma was removed. Granulocytes were removed by passing the cells through an a-cellulose:microcrystalline cellulose column (Sigma, St. Louis, MO), and the column was washed with isotonic saline until the red cells (including the nRBC) were eluted. Mononuclear cells were removed using a Ficoll-Hypaque gradient and centrifuging the cells for 20 minutes at 1,500 x g. The red cell pellet was examined by Wright-Giemsa staining to determine degree of nRBC purification. Only samples of greater than 90% purity were processed further.
Approximately 20-30% of the nRBC were recovered from each sample by this procedure.
DNA was prepared from peripheral blood white cells and purified nRBC as previously described (19) , except the nRBC samples were resuspended and digested overnight with Proteinase K in 10 ml of buffer.
Methvlatlon studies of oenomlc DNA Southern blot analyses were performed on genomic DNA samples as previously described (20) Further studies concerning the chromatin organization in these cases as well as improved knowledge of the molecular mechanisms responsible for formation of transcriptionaily-active chromatin domains will further increase our understanding of the 3'JR's role in continued fetal globin gene expression in these deletional forms of HPFH and 88 thalassemia.
